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The Effectiveness of Community-Based Social Marketing on Energy Conservation for Sustainable University Campuses
As globAl populAtion continues to grow And concurrent energy use continues to climb, it is crucial for college campuses to greatly reduce their overall demand for energy. Higher education has continually offered creative and innovative solutions for problems faced by society as a whole. over the past several years, numerous colleges and universities have started to recognize their responsibility for reducing the negative impact of excessive energy use on the surrounding environment. while technical solutions to energy conservation are still essential, energy reduction can be achieved more rapidly through behavior change. the question remains: how can we get people to change their preset, unsustainable habits?
community-based social marketing (cbsM), developed by doug McKenzie-Mohr, is a theory that identifies and addresses barriers that impede individuals from converting attitudes and concern for the environment into action. the principal barriers that hinder sustainable actions are:
✔ lack of motivation ✔ forgetfulness ✔ lack of social pressure ✔ lack of knowledge ✔ structural barriers (e.g., safety, time, money, weather) . identifying motivations and determining perspectives on energy efficiency can assist in developing strategies to eliminate these barriers so that this concern can be converted into meaningful action. these strategies will enable institutions of higher education to create truly sustainable communities. universities will be unable to conserve energy the way they need to without the creation of an effective management plan that eliminates these barriers while also empowering and motivating building users and managers.
A cbsM study was conducted at Kansas state university (Ksu) to determine potential strategies to decrease energy consumption on college campuses. the study was supported by a national science Foundation (nsF) research experience for undergraduates (reu) project, "earth, wind, and Fire: sustainable energy for the 21st century." the ultimate goal of this research is to establish an effective campaign to make Ksu a more sustainable community while ensuring that the needs and concerns of individuals-specifically, laboratory scientists-on campus are addressed as well. this approach to sustainability has the capability of motivating and empowering building users and managers to not only make Ksu's campus more sustainable but also to stretch beyond the boundaries of the university in the future.
Why CBSM?
residential and commercial buildings account for almost two-thirds of the total energy consumption in the united states. on college campuses, energy use takes place in either residential or academic buildings. Most campus-based energy conservation programs utilized in the past were based solely on informational campaigns accompanying the installation of energyefficient systems. As will be discussed, research has indicated that attempting to bring about behavior changes based exclusively on increasing public knowledge about certain environmental concerns rarely produces substantial increases in sustainable and desirable behavior. scott geller has shown that there is little correlation between one's attitudes and the resulting behavior. He determined in one study that "although providing information and promoting awareness of a problem are often important components to an intervention, information alone is seldom sufficient to change behavior." while educating people and installing energy-efficient systems throughout campuses requires less human thought or work than changing behavior, substantial and sustainable reduced energy use can only be reached through behavior change, which must therefore become the cornerstone of creating sustainable campuses.
cbsM provides an alternative, pragmatic approach to producing meaningful behavior change and enables the creation of interconnectedness between individuals and the environment by identifying potential barriers to behavior change and developing strategies to eliminate them. these barriers, whether internal or external, hinder commitment to an array of behaviors that promote sustainability. A cbsM template lets campuses tailor personal energy reduction needs to their specific environments based on a five-step process:
1) selecting a specific behavior to promote 2) identifying potential barriers and benefits to that activity 3) developing strategies to conquer these barriers 4) piloting the strategy initially into a small portion of the community 5) putting in place and evaluating the program on a broad scale. implementing a similar campaign will promote positive behavior change throughout campus communities in order to effectively develop practices that will create a sustainable campus environment.
Review of Issues Affecting Individual Change
Energy "Invisibility" one of the biggest barriers to behavior change with respect to energy conservation is the "invisibility" of energy. with the advancement of technology over the last century, energy flows have become almost undetectable to energy consumers.
this, in combination with our view of energy as not only a necessity but also a commodity, has hindered our ability to learn how to use energy more wisely and ultimately become less wasteful. inability to see one's energy use eliminates the opportunity to assess daily behavior and its effect on energy efficiency and ultimately learn from this process. providing feedback through different means, such as the energy consumption monitor shown in Figure 1 , lets people become more directly aware of their own consumption even if they are unable to immediately see the environmental and/or economic consequences of this energy use. the creation of a tangible link between environmental and economic impacts is crucial in producing substantial behavior change related to energy conservation.
Feedback Systems
one deficiency of many earlier information-based campaigns is that they failed to create a concrete link between daily energy use and the effects of choices made by campus communities on the surrounding environment. since many members of a campus community (including faculty and staff) do not have direct economic incentives to reduce energy consumption, feedback has the potential to create motivation to act, at least morally or ethically. Multiple studies have demonstrated that feedback relative to energy consumption makes the consequences of the behavior salient, therefore increasing the likelihood of longerterm changes. in all of these cases, feedback served as a great instructional tool that allowed education through experimentation. with readily accessible and easily interpretable data at their fingertips, individuals became empowered and motivated to conserve energy. After feedback ended, however, consumptive behavior increased. one question that many campuses face concerns a cost-benefit analysis: does the total expenditure for monitoring outweigh how much can be potentially saved from reduction of energy use based on feedback received? several institutions have shown that it is possible to create a relatively low-cost feedback system that can motivate individuals on college campuses to reduce their resource use. since feedback is not always effective in promoting more permanent behavior change, however, it must be combined with other tools to increase permanency. these tools include incentives.
Incentives the use of both extrinsic and intrinsic awards to positively promote and encourage individuals to repeat certain behaviors has proven very effective in promoting and encouraging sustainable action. when individuals discover they will gain something, either tangible or intangible, by participating in the behavior advertised, they are motivated to engage in the desired behavior. For instance, in a survey performed at the university of Michigan, 72% of the faculty admitted to the fact that they would be more likely to conserve energy if the money they saved went directly toward their department. with respect to tangible rewards, it is important to design incentives large enough to draw people into the behavior but at the same time not so big as to produce diminishing returns. it is also important to contemplate long-term behavior change in relation to motivational tools. Although immediate rewards are very powerful and encourage more rapid behavior change, indirect rewards have been shown to be more effective in promoting long-term behavioral change in a target audience. Many studies have demonstrated that reductions in consumption from extrinsic motivations diminish after those incentives are removed. in order to increase the durability of this approach, the intervention period would need to extend from several months to several years in order to increase the effectiveness of behavior change and keep behavior from returning to baseline levels. both monetary incentives and intangible rewards are very successful in creating sustainable behavior change across college campuses, especially when previous participation rates are low.
An intriguing aspect of increasing sustainable behaviors is the effect of group incentives on transforming individual behavior. combining incentives with commitments can transform extrinsic motivations into intrinsic ones, creating a more durable behavior change. strong social motivation to reinforce behaviors can be an especially robust influence. several competitions have been implemented in recent years across college campuses to see which residential buildings can achieve the greatest reductions in energy consumption. these closeknit "communities" of individuals have created substantial decreases in energy use. one of the most effective competitions set up was one between the university of oregon and oregon state university. these institutions competed to see who could generate the most energy from renewable energy revolution (rerev) workout machines (see Figure 2 ), which help convert kinetic energy into electricity. the intense rivalry between the schools and the school spirit within each individual university led to the generation of more than 24,000 wh (combined) in a single week. while this is an accomplishment, the amount of energy actually produced, given the hundreds of people participating, was minimal. but the competition not only drew huge crowds to participate, it also demonstrated that change in behavior is necessary in order to create a sustainable campus. while the installation of energy-efficient technologies can have some effect, the effective use of incentives leads to the creation of more sustainable behavior among individuals. As with feedback tools, though, durability can be low.
Social Norms and Commitment
As creatures of habit, many individuals maintain routines and often appear to be change-averse. An important but often overlooked aspect of behavior change in relation to energy conservation is individual relationships and the impacts of those relationships on individual behavior. Many psychologists agree that humans conform to the actions and beliefs of surrounding peers. A prominent psychologist focusing on the psychology of persuasion, robert cialdini, proposes that people tend to do what is socially "approved" and "popular." not only do we conform to normative behavior (the behaviors normally engaged in by peers) but also to injunctive norms (the behaviors viewed by others as being approved or disapproved). normative and injunctive norms have such a powerful influence over our daily lives that social norm messages (such as fliers) are simply not sufficient to induce change among individuals who interact with each other daily.
A major goal of conformity, gaining social approval, is achieved through a very conscious and deliberate attempt by individuals to build rewarding relationships, obtain approval, and thereby enhance individual self-esteem. Although conformity in large measure seems due to "conscious" decisions, in fact much of our conformity operates completely outside an individual's conscious awareness. these conscious and unconscious mechanisms of mimicry have proven to be very effective in revealing the impact of social norms on individuals engaging in sustainable behavior. seeing other individuals supporting sustainable initiatives makes others more likely to alter their personal behaviors.
Moral norms, activated when people become aware of the negative interpersonal consequences of their actions, can lead to individuals' accepting personal responsibility for the consequences of their choices. this internal manipulation and conflict leading to feelings of guilt is a powerful motivational tool, often leading to changes in behavior. by creating these intrinsic motivations, individuals are more likely to engage in more ethically aware behavior and apply the knowledge to other situations. comparing internalized self-expectations with others' actions activates these personal moral norms. Although this sense of remorse can be an extremely effective tool for behavior change, it can also evoke a "go against the grain" mentality.
often, moral norms become activated because of our desire to remain consistent. people like to behave consistently in order to create a more enduring view of themselves. group commitments are especially effective because they create a commitment to action on an individual level that people begin to view as not only optional but necessary. in Harvard university's green office program (see Figure 3) , social norms and commitments play paramount roles in transforming behavior in academic buildings. the green office program consists of a four-tiered sustainability certification process in nine categories (including energy, participation, and meetings). the program, based on cbsM, taps into both community and social norms to encourage change in personal behavior. Harvard's biggest success with the program has come from commitment. not only does the program ask for group commitment, which has proven to be a strong motivational factor in previous literature, but it asks for written commitments as well. At least 75% of the university's faculty and staff must affirm they have participated in the current green initiatives. this group incentive has created a greater responsibility and likeliness to act. when individuals experience this kind of powerful motivating force, they are more likely to continue their behavioral changes even after the intervention has terminated.
Convenience and Prompts
one of the most significant barriers to effective behavior change is the lack of convenience for the necessary action or actions. prior studies have shown that behaviors associated with inconvenience have low participation levels. important choices must be made between one-time actions and more permanent interventions. one-time actions, such as installing lighting sensors, are those that are done and individuals continue to reap the benefits without additional effort. on the other hand, permanent interventions are those that use cbsM motivational tools to overcome barriers to acting sustainably. A big push at several universities across the country has been to adopt one-time "efficiency behaviors." the epA energy star program encourages buying energy efficient appliances for dorm rooms, laboratories, and offices. there have been many success stories throughout the united states with interventions such as installing compact fluorescent lights. while these one-time actions are helpful, greater energy reduction will be the product of behavior change in individuals. therefore, it is essential to implement more permanent interventions to influence changes to achieve higher compliance of sustainable behaviors.
As noted above, if it is inconvenient to perform or maintain certain behaviors, individuals often forget to engage in that sustainable behavior. the use of visual prompts has proven to be extremely effective in changing behavior when paired with other methods, such as feedback, social norms, and commitment. prompts remind individuals of desirable target behaviors. simple, specific, and direct slogans serve as a motivational tool for countless individuals on campuses. several universities across the united states have begun to realize considerable successes with reducing energy in research labs in academic buildings. Although they do not occupy a large percentage of campus buildings, labs tend to use close to one-third of the total energy consumed on campus. A simple prompt that emory university, Harvard university, Mit, university of california, davis, and others have implemented is a sash-height sticker placed directly next to the laboratory fume hood (see Figure 4) . of the many devices in labs, fume hoods are a major consumer of energy. there are two main types of fume hoods: constant air volume (cAV) and variable air volume (VAV). Many universities either use VAV or have upgraded older cAV hoods to VAV. cAV hoods have supply and exhaust fans to provide a constant flow of air, so sash height really doesn't result in energy savings. However, with VAV, there is a built-in system to sense sash position and adjust the air flow to maintain a constant face velocity. lower sash position leads to decreased flow and less energy used. because prompts are a relatively low-cost undertaking, they have the potential to change behavior, resulting in large energy reductions without breaking the bank. prompts also add an element of persistence, which serves to increase compliance with energy conservation behaviors. Methodology: The CBSM Energy Perspectives Survey at KSU potential energy-related behavior change on college campuses was analyzed through a project focused on energy conservation opportunities in research laboratories at Ksu during the summer of 2011. the cbsM framework was used along with the process displayed in Figure 5 to evaluate strategies for generating energy conservation behavior change in university laboratory spaces. department heads in the college of engineering and other natural science department heads were contacted to perform in-person interviews. if department heads could not be interviewed, graduate students in their respective laboratories were. overall, 19 individuals were interviewed. of the 19, three were undergraduate students, four were graduate students, two were staff members, and ten were faculty members and professors. All the persons interviewed work or study in the natural sciences, with almost 75% of those interviewed affiliated with engineering science departments. over half (57.89%) of the subjects used laboratories, classrooms, and offices in the three buildings that make up the engineering complex. All of them use more than one computer. only six of the 19 respondents power down computers and printers at night. the others didn't do so for the reasons shown in Figure 6 . participants were informed of the project's goal: to determine the motivations of the different energy users on campus and analyze perspectives on energy efficiency on campus so as to create an effective campaign to make Ksu a more sustainable community. the interviews conducted were semistructured, so the participants were able to raise and discuss issues not originally included in the survey, allowing the collection of richer data about barriers to individual energy conservation efforts among interviewees.
by utilizing data-coding methodologies (a systematic way in which to condense extensive data sets into smaller, analyzable units through the creation of categories and concepts derived from the data), we were able to analyze the interview responses, identify the common barriers the laboratory scientist energy users on campus were encountering, and situate them within the five barriers identified in the cbsM framework.
Results: Lessons for Shaping an Energy Conservation Plan
the interview responses helped identify several behavioral barriers among the laboratory scientists interviewed. barriers such as lack of knowledge, structural barriers, and lack of motivation all directly contribute to the perpetuation of unsustainable actions, as shown in Figure 7 . these responses evidence many gaps or disconnects among building users' energy and conservation knowledge. Key phrases and words in the data, discovered during strengths, weaknesses, opportunities, and threats (swot) analysis, are discussed below in a manner that aligns the responses with the relevant and applicable barriers. the analysis of these barriers helped us take the first steps toward producing a general theory of behavior change applicable to the lab scientist population and potentially to all campus community members.
Lack of Motivation
the biggest barrier faced by individuals that became apparent during the person-to-person interviews was a lack of motivation. without extrinsic or intrinsic motivation, individuals will refrain from participating in sustainable behaviors.
Almost all individuals mentioned that there would need to be a "personal benefit versus just helping the environment" in order to feel motivated to change personal behaviors. the lack of motivation from these energy users on Ksu's campus stems from the absence of a tangible link between their daily, often unsustainable, actions, and the actions' consequences for the environment and financial impact. several subjects demonstrated a willingness to "make their mark on the world" but at the same time indicated a desire to achieve the "biggest bang for their buck" in terms of which specific behaviors to adopt. the understanding of how individual actions affect the collective whole forms a critical element of sustainable behavior change. the lack of social pressure and a lack of commitment to a group also detrimentally affected the motivation levels of our interview subjects. one individual succinctly articulated the barrier, asking, "why should i cut back and conserve energy when nobody else is making an effort? will individual small and simple steps, such as turning off lights in unoccupied rooms, actually make a difference?" Another individual mentioned "giving up" because the larger population either has no time or no motivation for participating in sustainable behaviors.
overall, nearly 80% of the interview subjects agreed with the need to establish energy conservation as a high priority on campus. each of those individuals also indicated a willingness to meet with representatives from either the Facilities Management office or the office of sustainability to identify ways in which he or she could participate in sustainable behaviors. despite that receptivity, some degree of cynicism pervades such responses, since only 50% of those individuals described themselves as being truly motivated and believing this attitude will have some influence over their individual behaviors (see Figure 8) . the subjects who did not label themselves as disengaged, dismissive, or doubtful are willing to comply with changes in computer management, heating and cooling, lighting, and so on, if Ksu implements policy changes (see Figure 9 ).
when determining who should bear the most responsibility in terms of conserving energy on campus, individuals were not given significant prominence. the majority believed that the responsibility for energy conservation must be shouldered by facilities managers or the administration, as shown in Figure 10 . the majority of those who said it was a mixed responsibility said that primarily it was administration's responsibility but they also agreed that everyone should contribute to the matter. why is it that the majority of the scientists were willing to comply with policy changes requiring them to act more sustainably yet were quick to place the responsibility of conserving energy on others' shoulders? such a potential barrier, along with other impediments, must be considered in order to develop conservation strategies that will enjoy some measure of success. 
Forgetfulness
Forgetfulness was only seen as a barrier to participating in sustainable behaviors by 15% of those interviewed. yet a particularly poignant comment among the many answers was that "just talking to you has made me start to think about energy conservation again." today's culture has transformed our society into one filled with mundane but unsustainable routines and habits. For many people, it is not that they lack a desire to live sustainable lifestyles. rather, they simply forget to power down computers at night or turn off the lights when they leave laboratories and offices. Any tendency toward forgetfulness should be considered when designing and structuring sustainability strategies and programs for universities.
Lack of Social Pressure
A lack of understanding among individuals at Ksu proves to be a substantial barrier to engaging in sustainable behaviors. the biggest barrier faced in changing behavior to favor energy conservation is trying to capture attention and persuade individuals. Vivid and "realistic" facts are what the majority of people interviewed felt that they lack in order to persuade them to change behaviors. Most respondents spoke about a lack of communication among the various disciplines, stating that "miscommunication and lack of information is the cause." Many individuals interviewed were not aware of the energy conservation work currently going on throughout the Ksu campus. A few even admitted to not knowing that Ksu has a director of sustainability, even though the position was established more than three years ago. several studies have documented the magnitude of the effect social norms have on individual behavior. yet nearly two-thirds (63.16%) of the surveyed individuals claim that low levels of social pressure keep them from participating in sustainable behaviors. Many expressed a belief that a lack of leadership is one cause for lagging pressure. Most (78.95%) of the laboratory scientists claimed that social pressure needs to come from the administration and facilities managers. without this extra departmental pressure and encouragement, they felt that individuals will not be motivated to change behaviors.
As at many other academic institutions, descriptive norms, i.e., what is seen as commonly engaged behavior, dominate the population interviewed at Ksu. "only a select group of people take their own initiative" to try and reduce energy use on campus, while the rest appear "oblivious" to all energy conservation efforts. individuals are not faced with constant exposure to aid in the thinking process about daily energy conservation. while various individuals possess an "all-inthis-together" mentality, at this point, the majority of individuals in the natural science departments interviewed do not. some individuals claimed that bringing in university resources to brief departments about specific energy-saving measures would demonstrate the priority of the initiative and put pressure on them to participate. if injunctive norms are transformed so as to disapprove of unsustainable behaviors, we believe greater behavior change can be achieved.
Lack of Knowledge
one laboratory scientist leaves the overhead lights on when out of the room for extended periods of time because of a belief that such a practice uses less energy than turning lights on and off frequently. other scientists are unaware of current building regulations that require a certain portion of the common space area to be illuminated at all times. educating these individuals could lead to increased knowledge of how to more efficiently use lighting in offices and labs and more awareness of energy conservation.
Structural Barriers
structural barriers are external barriers that hinder our ability to engage in sustainable behaviors. Many structural barriers-such as safety, money, time, and weather-can serve as inconveniences and become powerful motivators to choose unsustainable daily habits. A major theme that appeared throughout the interviews was that time was a limiting factor. Many of the individuals expressed a desire to have someone "hold their hand through the process." they want to spend as little time and effort as possible creating their own solutions for individual laboratories or workspaces. since research is of considerable importance at Ksu (and many other universities), the researchers, from undergraduate students to faculty, felt that productivity and safety were far more important priorities than taking the time to figure out how recommendations for sustainable actions could apply directly to their office and laboratory spaces. Merely providing three simple suggestions for reducing energy use may help to alleviate this feeling.
Conclusions: CBSM and Energy Conservation in the Future
the data gathered with respect to the various motivations and perspectives on energy efficiency at Ksu demonstrate that several barriers need to be addressed to perpetuate behavior changes that favor energy conservation at both laboratories and other buildings and areas on college campuses. lighting, heating and cooling, and computer management were identified as the three areas in which people are most likely to comply with energy conservation policies. Figure 11 shows the barriers to change and the tools that can be used to overcome them. intrinsic motivations will be an essential ingredient in boosting participation rates among individuals across college campuses. creation of a group commitment and an increase of social norm pressure have the potential to be the most valuable intrinsic incentives within a university's atmosphere. As prominent psychologists like cialdini note, individuals conform to both behaviors that are normally engaged in by peers and those behaviors that are viewed as being "approved." if the majority of individuals act unsustainably, others tend to conform to those descriptive norms. in order for these descriptive norms to become outdated, we need "examples to break our current bad habits." if universities can create a culture in which sustainable behaviors are the norm, then individuals should feel greater pressure to conform-both consciously and unconsciously-through behavioral mimicry. when commitments are involved, not only do individuals strive to behave like their surrounding peers, but a feeling of consistency may also arise. since campus energy users do not pay for electricity, let alone see a utility bill, they lack a tangible connection with energy usage. often, individuals lack basic knowledge about which conservation actions they can participate in or (if they understand this) how to engage in them. Although knowing what activities to perform is important, an understanding of how much energy individuals use personally and how much power even a single appliance consumes is also crucial to conservation efforts.
by analyzing the motivations of different energy users and implementing strategies for eliminating the barriers to behavioral change and transforming mere concern for the environment into concrete actions, colleges across the country have the potential to generate significant energy and financial savings. while technical goals are still essential, large-scale behavior change is the crucial step needed for college campuses to become truly sustainable. Analyzing the energy perspectives and motivations of campus energy users is necessary to create a successful, tailored program and create durable behavior change.
